Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-295608 
(43)Date of publication of application : 09.10.2002 



(51)lnt.CI. 



F16H 3/66 
F16H 3/62 



(21) Application number : 2001-097435 

(22) Date of filing: 29.03.2001 



(71 Applicant : AISIN AW CO LTD 

(72)lnventor : HAYABUCHI MASAHIRO 
NISHIDA MASAAKI 
KASUYA SATORU 
GOTO KENJI 
AOKI TOSHIHIKO 



(54) AUTOMATIC TRANSMISSION FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve transmission efficiency by 
reducing the drag loss due to the high speed rotation of a free 
running element of a planetary gear, set in a multistage automatic 
transmission. 

SOLUTION: This automatic transmission for a vehicle has a first 
speed ratio input route T1, a second speed ratio input route T2 
having a speed ratio larger than that of the first route T1, the 
planetary gear set formed of four elements, a clutch C-2 for 
transmitting the rotation of the input route T2 to the first element S3 
among the four elements arranged, in the order from the first to the 
fourth on a speed diagram, a clutch C-1 for transmitting the same to 
the fourth element S2, a clutch C-4 for transmitting the rotation of 
the input route T1 to the first element, a clutch C-3 for transmitting 
the same to the second element C3, a brake B-1 for locking the 
fourth element, a brake B-2 for locking the second element and an 
output member connected to the third element R3. With this 
structure, excessive high-speed rotation of the free running member 

is prevented, when changing speed with a combination of any of engagement element, and increase of the drag 
loss is prevented. 
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Stlt. ASD">**i'S2<t/jNS-y->+'i'S3©lHllRCC 

9KtH*'S*i4. C ©£#©£«»&<!: 

*fl+ v;tc2 ( c 3 ) ©@<Ett. tijiiEiigi^iiji 

|51S©4«M©aSi:b4*0> -enfc>PtL,-c(9?S5(^!Sg©H 
3*77? (C-3) ©ffi*fj*0EJfc«c:< /hS < . H2 

(B-2) ©tiWitstba 1 »i te . com 

50 [0 0 3 4] H83S (8 t h) «. HI *77? (C- 
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1) t92*5v* (C-2) ©R|B$fi^tcj:0*JSRS 
ft£„ C<Dm£, Pf^^?r9 t i*>ita^**U^+G 

1 ©ffl*ia«*A*'r 4*2©A*«8ST 2 4>» 9 9 ? 
-C*^(D"C. */hPrfr> s t f +'S3. S2<DH(S«iaai 
ftO, yft-bv HGBitlSttllittD. *fil 

+ R2 (R3) *6tB*Wl QCcUttjSti*. C<D»^ 
&05i§ (5 th) flOi#iH««:^**y^+-fe» 

BW^ p U--*©fe©*sjlKJ:b£'*iO<01. 447iiA 

ttS<fc5tt5l*»0J5fii£B&6&C». 

[0 0 3 5 ] ftte % »I(Rev)lt *4^7»? 

(C-4) £02:7*U-* (B-2) CD«^(CJ:»)itlA 
3ft& 0 c©»^ Artttl l*6**ai(S**4^ 

s** (c-4) aftr*&J->^+s3«:A*sn, 

(B-2) ©»6«cJ:i>flUhSti«:ftjl**y 
TC2 (C3) fcK**Btaft«y>4*F+R2 (R 

3) <^«oth*»i 9^m^^n. V'*-xwmaLS 
+s2 3»A*HR«:»L-caaaeift*. ccd^^cd^ 

1^-7 ^ (C- 1 ) ©tHSSilKJttt. 
(k (^©¥^JtBS<Z>»^ i$Ki£ 1 . 4 4 5 ) left 
l/-CJEHK©aaUt2i«t4fc»3. 44 5t^BlS 

[00'3B]*»<lt, ±iB» 1 HJ6JKS8©=P+ h U <f 

ft, jft<D5l*»D3Wfi*0. HCC, & 

finftKil&cctei^T. ^**y*r^* hGcwftB 
tcj: 0 4S*Offi^IeHg*iJ& < te&tctb. mM&^vx 

[0037] tC?>X\ ±UmMW&<D& *> Utifc&Mfc 

«b«c, 2oft^g**JBttU H^«c»©2ocd«^ 
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B, Bto^iSOW^cco^rfe. S^iIiS:«:ocir2, 

io +a**iaii/fc»^ 02, 3, 5atf7»#2» 

+JR*6©SB»«cot»TB, c©H*<D#JK*«or8l 
&*>\ CCDB8«B»«fl0»ll««?«K:o(,i 

[0 0 3 8 ]^, H4^H6 tt. » 1 ^SiJgffiiEIfil 
CC^7* * y =F+-fe y h £ 7 tf- 3 5 J y't Ltc^ h 

X«';ti>y>';f Y^A 7 (RR) *ffi(D«g^co 
*«T?*#ffcUfc»2 JW»«*jnT. CCD^ h U -f 
20 >B, iWrOA^ffliJfclBiBSn/ca^^T 

4 0W©3Sf©h;^3>^-^4<i: 4 ffi^fiPJ&Cffia 
«*ftfcSE**H» 1 <t rfltJ&S ft, ^il«ira 1 <DfcH##* 

^?|JK^CDS^ L & t * # * > * LTI5J C < 

[0 0 3 9 ] C<OJ&SS4C*jW2> hX^n>/*-#4, ^ 

a««ioita^**i;^+GiRiy^**y4 f +' 

>/^d? 4 3^6* 2 ©A*8BT 1 , T2 

30 £*I/cm I Z^v? ( C - 1 ) If! 2-04 

(C- 2-C-4 ) CD K-7Affl!JSrcDaiSM« 

[0040] c <oBm<Dm^ 4 * * y 

•fey hiLrcD7b'^ 3 ^>f^cD-7 , 7^^y^>'fe^ h 
GCD/J^lf >*^S 3^0 lSiil/tf 2 ^7^ 
(C-2 ) ©^:/ffliKci»£3ft, ft3lU>^+>R2 
(R3) ^2fSiLt^3^7 7f (C-3) CD/^ 
40 7Mtm2 7U-* (B~2) ©^^WJCcaiSSft, * 

i+t';rc2 (C3> &m3mm±Lxttit)mi£L 

^4fl<h0rll *7*^ (C - 1 ) COK^AffliJi 

01 >^u-^ (B - l ) Q^^ffliJtcatSSftrc^. 
[0041] S5B0tciBs#r^-rs^7 9 ?s^u 

St, ^^s*o«^iaBSsnas»so«i«B. 

so W* itit^^^^U^^G l©if>^+S 1 
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t »;>^^*^R KO^mtX 1 = 0. 5 5 6, 75*9 

2 (R3) -rtt*>%y^l/b*-*>«0*»J;kA2 = 
0.59 3. /jN@if>^S 3 i^ffly >^tR2 
(R3) Tttto%^>^t:^*>«©ti»JtA 3 = 
0. 2 5 7CCR3£L/ci*©fe(D^ C©»^fl[>Affi* 
*>tb (Gear ratio) i^-Wt*^ * 7" (Spread) tt. 

7Efi*aiws^<ffl^©affl©?ijK€:a'i«"r4*<. aft 

5<b&& 0 

[ 0 o 4 2 ] c <om&<om^. =F"Wt* f-v? < Sp 
read) *#MRLT#*»SJ: 9*C. Hi -2iilH^6*7 

[0 04 3] ifc, H6«S^7^M^U-^fi 
^ (0EPr*ti60»^*a-r> KlJ:OaJiJESti*K* 

V7C2 (C3) 3Wffl*K*iftO. »2S35^a«J 
>mR3 (R2) r«fiJS+iS/c^ SI3*^** 
(C-3) (D^i^2^U-+ (B-2 ) <D{£^t,C£ 

>ftS2, S 3cDPSli^B§TOi^^o /t/tU 
tbfK£(DI»«"C. 3TlS*ibr<D-9->*>S3CD»3 

0, iS^H4g^i L,tcr>t>ffS 2 (Df£jIB$<z>£& 

[0 04 4] ^CSTS7-M 9 ^2 X£B&«CC*t 

*KWT5i 4 B7<D*4nM/h>&#J8Sl,T. JH2IHS& 

* h**, 3g^CD2o<7)t/>^;Uy^^^y4ri-G2 1 

g 3 *v > ^ + - -tf > ^+is^atf * t»j7-y>^ 

2ocD->>^;l/^*^^^y^>G2, G3«, r/-?** 
y ^G 2(D+t'J7C2?:77^^'J ^PfG3 CD y > 
^+R3K:JMSt/. W-9">¥tS2 ,S3£f@S$Cil 

*£i,T4B5R{ks*iTi>£. -eur, c m?^ 

**y^+G2. G3(Dp5*y*>=Fi*S 2. S 3*s® IS 
^iltS2^7^ (C-2) ©^^ii»4^7 7 

* (C-4) O^fflJteigl&Sh, ^ , 7*#y4 f +'G3 
CD** ';7C3*W2fiXiLt»3^^^? (c- 
3) <0^^ffl!Jcb»2^U~* (B-2) GV>:/«jK:iS«S 

sti. ffiE«cattssn/c*^yrc2iy>^=if+R3 
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^3Sfilt^^>^¥f 1 9' fcsuesn. ^ 
y^+G2oy >mR2^4gtiurli 

£7** (C-3) CDK^AffliJimi ^U-* <B- 

1) (D^>^fflij{cjs#S3nrc»4. 
[0045] c©93 mffimmtrOstf 

ia«£fcs. cofl^Hftccte^rtt. its 

y^+G 1 ©¥+tkA 1 = 0. 5 9 0, 
f ';ft-b7hG2©^ftfcA 2 = 0. 3 4 2, 
10 £y*+>-fe* hG3CD^ib= 0. 3 4 2tCf££b*:i® 

^<D*>£k£*^Jt;*7^ 7WR?tirt^ 0 com 
«kc *ttr & tbx ^ y ^ t» 2 setsrattoate 4 is is 

[0 046] ^fc 09(i#^7^S^>VU-^i 
Si, *Oi*©»K*©aaJtiOBH««:»2||ttje 

20 B!8<D*gl^ WIE©J:5«:l|l3«JR*««'j-S* + yr 
C2 t y>^irR3^ta*B3Ria»), Sr2B5R#* 
t';7C3t«^h5te», l&3*^**- (C-3) 
0^^<h^2^U-+ (B-2) O^CCj:tJ*IJI8I3n 

H2||S6^fil^*forAn 

^as^ros^BSo^ccstrsiai-9-^+s 
2. S3 ±')>#^R2<Dmmmmm±tj:z>. felt 

S 2 , S 3 CDfjl 3 a«F(D^(SaRi:k»» 2 SWW&BCC** 

30 ur©=FW<<co, a!tc»4B*4broy>^+R 

2 ©aJt«F<0ffi(SlRJ:ktt*2 LTSTffi 

[0047] *«c^riai o-na 1 2« m " sr 3 uteris 

tc*fur4BJR©^'7*^y*"+ k 42-> h^Ml^S4 
^356^JS*^-r. C©i#^cr>»3Se56ff^tc*t*r^fflS 

35li60SR«::bi*r 3gjRQ2 -otDfy^^zf^* % y 

*fG2, G3 > *>-lr >*>&£>'* y T- y 

>^ftilS^ifcO(cJti/t, 2 oc7>** yry >^ 

40 +ifS^riS^0r 4 g«iL/H*«5)4CR-C RJS^ 

i/>7^77^^y¥tG2, G3te, tsso+^yr 
C2i y>mR3My>mR2i + t yrc 
3^agot4gf<t$nri^ 0 -eur, CCDlg^, 
^ * £ y +'tG3 cD-y*>*> S3#*i ^mt Lxm 

22^ (C-2) (D^zrmtmiP^v? (C- 

4) co^^ffiijtcisesti, ffla^cigiesnfc*^ yrc 

3i';>^+R2^2SIiUti3^77^ (C 
-3) ©/^ffllJ<b»2^U-+ (B-2) <D^zf\mcm 

50 tesft. i5it<tas:(C3ife3ti/c*+ yrc2i y>y 
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ft R 3 *SI3 f t i bt * > 1 9" Cca*§<* 
4a, 7"^**y*>G2©1)->*"i'S 2#Si4g*4L, 
Tlfll ?7 7f (C-3) ©KvAfflJi^l T'U-* 

(B - 1 ) ©^:7WciI*§3ftTl>S. 

[0 048 ] CCQW4*M9t5»K*»W4S{6^»3R4it 
j£3tt-2>£at8©Mfli&01 nc=vr<fc5K:. 5fc©&?| 

a?*7*£ 'J+'-fG 1 ©*"i*JtA 1 = 0. 5 9 0, 7'^ 
'Jfn^ hG2©**-H£A 2 = 0. 6 8 0, ^-5 
VfHy hG3©=K+-JtA 3=0. 3 16{C|§:^ 

©*§£■© -j Ktt6. 0 9 4ft£. C©* 

[0 04 9] 0 1 2tt&^-7 -^RC^U-*© 

«K4, €©<ti*©gg5g©aKJ:b4©W{££f<ff2&#l 
JSJ15SS©t§^4 gM$©S^£{cti£ 5 m&tSLm-CJnT. 
C<D$m<Dm&, WTlE©J:9K»3SBR«:«fiS-rS* + 

a*** 'jrc3 -y>mR2r«l^3ns«:«), id 

3?7?^ (C-3) <Dfa&tm27U-* (B-2) 

mt&Bffiitzft o r Atist> o . s^as-e© c n <=> ©a 

Ktb&*A*i»toa*k «aS-C©Sfl^S«©fl^K 
tbs§:5£©IW&-C, SlSfiOt©^>+>S3©»3 

iiB#©^$^Mi^j:b«^ 3 mmmmj: n ^tjs < ft o . m 

W* 3 ^SfeJf^SsJ: 0 < ft 

[0050] s i 3~n i 5«, mzmmmm 

.■S©^^^, 0 1 3©X^r;H->^r#B3UT. M 
2 JUSTUlHcfc W £ -5 t'- a £ -< ^'©^i'-te ? h * . If 

OS. TfttotS, tBSfC^ffl^TSP^t^^P 
2<t>'3- h f-^->P3©^>%, a>i/t-^>P2 
£fc*jl-9->*>S2 (S3) b. 0>i/t- 

#>P2j^Sy>^"i'R2tei*|}gl&£U i's — F 
f-t>P3 'J > R 3 tert&na^f SJfc^ 

T4i^ftsn-ci,>5. fit, c©tg^. 

*"+42 ? h GC^at^^S 2 (S3)*S1 SSRi 
1^2^79^ (C-2) (Oj^m^Af^v^ 

( c - 4 ) ©^ ^fitcaas $n. y > ^ r 3 *«m 2 
«Rii/r*3f (c-3) ay^ymtmz^v 
(b-2) ©^^wtcaassn. ^a* + y re 2 

(C 3) fiim3mmtLXA'5>5*'+l 9 - (CfttSS 

*m 'j > R2&m4mm±Lxmi t^ vf- 
ic- i) ©K^AffliJi^ 1 (B- 1 ) ©^:t* 
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[005 1 ] ccmsjufi^siKfeortt. mmy<7* 

i"J+'tGl©*"ttfcH=0. 5 5 6, T'v^^y^ 

+-fe v h (Disyy'&y'?* 5 y f!W©*'-H£ a 2 = 0. 3 

9 1 , ^ 'JfflilC+'+tb A 3 = 0. 2 7 3 Kl 

miL terns. «tiaic-3(,>tHi 4©«^h*cc^ 

? F « 5 . 5 3 <t ft C ©HJSJ&aiKiteW S+'+ibx 

10 »ft^©<tft€.o 

[0 05 2 ] SI 5«S^-7 "^ROVl — + © 

M+t'JTCZ (C3) 3Wa*S*4tt»). H2g* 

j&jy >y+'i'R3-ctgiiS;$n.s/c«6, mzf^ -;?- (c 

-3 ) ©^4112 (B-2) ©t^(CJ;9ifHJ 

20 rAn^b<3, #^iim-C©Ctl,6©ii)SJ:b^An#t) 
§^jS|g-C©S^S3R©^{C*fTS«a-y> 

=rts2 (S3) t y > r 2 ©tsi&tjBsisitasi ft 

5„ fc/cl, ¥+itBBe©W«-C. f lgiil-CO* 

a-y >**-^ s 2 ( s 3 ) com 3 aB$©^feastb«^ 3 
^sg?f5*g4B§i5Hiiftf3, i4sniit©y>m 

R 2 ©&MB$©SKiI£i:b4>3& 3 mte&1Bi±VRm± ft 

[0053] &¥k<wzmz>m2<Dmmtt*mi © 
30 »2©aKJt*A*ia«©aatJt4-r*tB^. mi ©a 

Jgtb^aieIS©aigJ:bi-rSC4^-C#.2. 0 C^lfc 

* i ©a*ib«, it a^-^^ ^ y ft^i^? y 

Kfl-WCKStr Sii^, Sft «>aSJ:b?rf§.z,1f )5 i o 
A8m©^a* 5 nIfi|-C{i*S*i, Ctl^^T^Mf 

(c. ff^©^aKm, ma. ea. 7 at 

40 BufBOHJSJfJ^Ci, R^I©0i|^'C*^r, *^BJ{S. 
c ti bm&Bi&icmJS. 3 *i h i> ©r-tt ft < . *M*iS#© 
©H©(@ ^ ©fi*^(Cie*g©^©©HF*3-CS* tcftf* 

wft mi&z%zm it ^is-r s c 4 *5-c # s «> ©t? * 5 . 

[®ffi<D98mtj:mi] 

im 1 ] *¥twzmmi<tcmmm&m%£&m(Dm imm 

[023^1 n*sm^©+> hi/-/ >©fp»^«:^+ 
ibS^-^tbx^ 2/ 7'©fS:^^^-r^-C*4. 

[is 3 ] sb 1 mmmmco^ >©agw-c* 

50 
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[14] m2mmm<D#*[- u>r>^r^^^h> * s. 

0-c*&„ [t 

So 

[08] SI3ISJgJf*fi!S©=P-t' h H , >©fEI»D>'4<:**-l' 

a. 

[010] m49mmi&<D¥-Vbl'>(>£9jk??.lrjl,Y 

>0-e*£. 

[011] *43HaBK«e[>=f+' h l/'fXDflfllMKf 

[012] *4SUWB*©=t r +' h U~f >©iia«l0-C4> 
&. 

[0 1 3 ] »539fc«J«©*Hr h U-Y >£^-rx^,K- 
>0-C#>6. 20 
[014] tg5j|»f5^©**-t* h U-f >©fPB6MWC+* 

[015] 0510*^©^+ h U-Y >©iSSlJI0-e£>* 
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[016] &mMBBiC&<,>X2m$ifflBfMfrWjtrj:L, 
"C^5ioI#g«c+*i'|g©K^«r7^-r0*T , *S. 
[^©IftW] 
T 1 mi ©A^iUSS 
T2 m2©A^«SS 

g y?*$<j h 
gi ffji^** 

S3 vN$tf>^+- (*1R*> 
10 R2 (R3> 7^3 ^©y>^+"-V' (I2g 
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1.25 
1.25 
1.15 
1.10 


2nd 




O 






o 




2.470 


3rd 






o 




o 




1.745 


4th 




o 


o 








1.252 


5th 






o 


o 






1J000 


6th 


O 




o 








0.799 


7th 


o 






o 






0.695 


8th 


o 


o 










0.629 


Rev 








o 




o 


2.926 




[011] 



N 


C-1 


C-2 


C-3 


C-4 


B-1 


B-2 


□ear 
ratio 


Spread 


1st 








o 


o 




3329 


1.59 
1.43 
1.37 
1.23 
1.24 
1.16 
1.11 


2nd 




O 






o 




2.408 


3rd 






o 




o 




1.680 


4th 




o 


o 








1.229 


5th 






o 


o 






1.000 


6th 


O 




o 








0.8O7 


7th 


o 






o 






0.697 


8th 


o 


o 










0.629 


Rev 








o 




o 


3.160 





(11) 



ftffl 2002-295608 



1 2 ] 



fil c 


1 p 


1 5 


3 C 


3 F 


3 






£-2 >v 




C-L 


























B-2 




B-f 


1 


. M > 




, A3, 


, X2 ^ 


x i 





61 C 


1 F 


1 5 


3 C 


3 F 


3 










C-L 




























B-Z 




B-f 


m 1 > 


» X1 a 


1 


r ^ 


t 1 j 






c A3, 



[013] 



14] 




[015] 



31 C 


1 F 


1 * 


3 F 


3 C 


3 










C-L 






C^J^^^S 






















B-Z 




B-7 


< 1 > 


< XI ^ 




x X3 y 




^ 1 





\ 


C-1 


C-2 


C-3 


C-4 


B-1 


FJ-2 


Gear 
ratio 


Spread 


1st 








O 


o 




3.556 


1.56 
1J35 
1.34 
1.26 
1.23 
1.14 
1.11 


2nd 




O 






o 




2286 


3rd 






O 




o 




1-697 


4th 




o 


O 








1.283 


5th 






o 


O 






115 DO 


6th 


o 




o 








0.814 


7th 


o 






o 






0.715 


8th 


o 


o 










0.643 


Rev 








o 




o 


2.667 





1 6 ] 









1 


2 


3 


4 


5 


6 


7 


8 


■v 


1 




o 


o 




o 




o 




2 


O 




o 


o 








o 


3 


o 


o 




o 


o 


o 






4 




o 


o 




o 


o 




o 


5 


o 




o 


o 




o 


o 




6 






o 


o 


o 




o 


o 


7 


o 








o 


o 




o 


8 




o 




o 




o 


o 





(12) 



ftffl 2002-295608 



(72)$8?B# ISS ARK 



> • x^ • *:/y **fs«#tti*| 

F £ - A (##) 33028 EA27 EB09 EB13 EB31 EB37 
FA06 FB06 FC13 FC17 FC24 
FC62 GA01 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



